Fluorescence studies of substrate binding to human recombinant deoxycytidine kinase.
Deoxycytidine kinase (dCK), is responsible for the phosphorylation of deoxynucleosides to the corresponding monophosphates using ATP or UTP as phosphate donors. Steady-state intrinsic fluorescence measurements were used to study interaction of dCK with substrates in the absence and presence of phosphate donors. Enzyme fluorescence quenching by its substrates exhibited unimodal quenching when excited at 295 nm. Binding of substrates induced conformational changes in the protein, suggesting that dCK can assume different conformational states with different substrates and may account for the observed differences in their specificity. dCK bound the substrates more tightly in the presence of phosphate donors and UTP is the preferred phosphate donor. Among the substrates tested, the antitumour drugs gemcitabine and cladribine were bound very tightly by dCK, yielding Kd values of 0.75 and 0.8 microM, respectively, in the presence of UTP.